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While Congress votes to 
add 586,400 square miles of 
arctic land mass to the United 
States, here at The Asphalt 
Institute we're going quietly 
about the job of whittling 
away at the old 48 states. 
Recently, in a magazine ad- 
vertisement, we managed to 
lose the northern peninsula of 
Michigan to the dismay of its 
inhabitants. Now comes a 

plaintive note from the Virginia Eastern Shore Chamber of 
Commerce protesting the map used in the July issue of the 
Quarterly to locate Virginia's old and new turnpikes. Seems 
our artist just towed the Eastern Shore out to sea and sank it 
without a trace. 


Turning now to more constructive things, we are happy to 
report that the Michigan State Highway Department has proved 
what the Institute has been arguing for years: that pavement 
edge striping promotes safer driving. As an experiment, Michi- 


gan placed solid white reflectorized stripes along the edges of 
U.S. 112 in Hillsdale and Lenawee counties. One year later they 
added up the score and discovered that fatalities had dropped 
from five to one with a parallel decline in personal injuries. 
But more than that, shoulder maintenance costs took a nose- 
dive as motorists steered clear of the pavement edge and well 
off the shoulders. 


Leonard W. Besinger, Chicago construction tycoon, is especially 
proud of his new $3 million Meadowdale Raceway in Carpenters- 
ville, Illinois. “We copied a lot of good features from other 
tracks,” he told the Chicago News recently, “and that includes 
our two steep curves. They're duplicates of the famous Monza 
curves in Monza, Italy. 

“We think ours are better, though, because they're made of 
asphalt—not concrete like at Monza, where they crack and get 
rough {rom the weather.” 


There’s always something 
new in the paving field. Out 
in St. Paul, Minnesota, the 

‘ Twin City Brick Company 

% = : paved a brick storage apron 

with three inches of asphaltic 

concrete on four inches of 

stabilized gravel base on top 

of six inches of sand and broken brick subbase. Then the area 

was striped with two-inch strips of yellow paint for keeping 

the brick piles in neat rows. The brickyard owner says opera- 

tions move faster and snow and ice melt away rapidly. Got the 
old brickyard storage lots beat a mile. 


And speaking of something new, Industrial Asphalt in Los 
Angeles has introduced a new wrinkle in the new field of asphalt 
curb construction. This alert firm is offering rental curbing 
machines, proving once again that it’s a great big, wonderful 
world of opportunity. 





ALASKA—THE NORTH STAR 


For 91 to the average United States 
American, the Territory of Alaska has been some 
kind of a land-locked iceberg a million miles 
from nowhere 

Today it’s the 49th star 
stellation and only a brisk 30-minute walk from 
Russia in the hiking season. This has created 
a heavy traffic in atlases as 165,000,000 Amer- 
icans, for the first time in their lives, are taking 
a close-up look at the 
which Secretary Seward picked up for $7 million 
at a rummage sale in 1867. 

In area alone—586,400 square miles—it repre- 
land mass twice the size of Texas and 
ranging across three time zones. Yet its popu- 
lation of 210,000 is less than that of Fort Worth. 
Alaska has about 4,000 miles of roads and streets, 


years, 


in our Federal con- 


spectacular wilderness 


sents a 


of which only 1,097 miles are paved. The capital, 
Juneau, has no highway link with any other 
city, and quite possibly it never will. It crouches 
at the water’s edge against the sheer slope of 
the Coast Range and its only road out of town 
rambles north for 25 miles before bumping head- 
long into the great Mendenhall Glacier. 

The Alaskan economy is going to need some 
powerful tonic if the infant state ever expects to 
develop into a vigorous and lusty adult. A good 
prospect for early development is the tourist in- 
dustry, but that will require roads. Roads also will 
be needed to attract and hold the anticipated wave 
of new settlers drawn by the frontier challenge. 

This is the enigma of Alaska which fascinates 
the road builder and gives special significance 
to Mr. Ghiglione’s discussion of paving problems. 





The author is eminently well qualified to speak on the problems involved 
in subarctic road construction. A native of Seattle, Mr. Ghiglione wasted 
no time .ackling his pet enemy—the permafrost. After graduating from 
the University of Washington in 1931 and taking his master’s degree at 
M.LT., he joined the Alaskan Road Commission as a transit man. He rose 
to Chief Engineer in 1949, and to Commissioner of Roads for Alaska in 
1951, taking time out during World War II to serve as Battalion Com- 
mander of the Seabees and contract superintendent for the 13th Naval 
District. When the Alaskan Road Commission was absorbed into the 
Bureau of Public Roads in 1957, Mr. Ghiglione was recalled to Washington 
as chief of the Foreign Programs Division. One year later he was named 
Regional Engineer for the Bureau with headquarters at Arlington, Virginia. 
A member of Tau Beta Pi and Sigma Xi, the author also sports a Phi Beta 
Kappa key and served for five years as chairman of the Joint Committee on 
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Snow, Ice and Permafrost of the American Society of Civil Engineers. 


ERMAFROST—grtound that has been frozen for thousands 

of years—makes the application of stateside design and 
construction criteria in Alaska an adventure in futility. And 
permafrost underlies approximately eighty percent of our 
newest state. 

A permafrost area is one in which disintegration is at a max- 
imum and decomposition is at a minimum, where the surface 
of the earth—the active layer—undergoes rhythmic cycles of 
change in its physical nature. When thawing or thawed the 
active layer is an unstable, waterlogged mass resting on a 
stable permafrost substratum. Drainage into the permafrost is 
impossible and complex factors prevent ready surface run-off. 
Even on the gentlest slopes, thawed material rests uneasily on 
the frozen substrata, contact between the two being a glide 
plane well lubricated by melt water. 

The swamp-covered permafrost in Alaska is called “tundra” 
and is generally flat or rolling terrain on which thick moss 
and stunted swamp spruce act as an insulating and stabilizing 
mat. Any modification of this protective cover, whether 
by fire, by clearing and stripping, or by natural frost heaving, 
will directly affect the active layer and the underlying perma- 
frost, usually with damaging results. 


Permafrost frequently contains ice masses and lenses, 
formed from percolating ground water. It also may contain 
channels of free water and in summer it is overlaid by exces- 
sive ground water from the melting active layer, ice and snow, 
and from summer rains—all trapped by the impervious perma- 
frost. 

Effect of these conditions upon highways is seen in uneven 
heaving and settling of the surface. This is not an indication 
of structural weakness, since changes in deep-seated ice masses 
may occur many feet below a structurally adequate base. A 
shifting of free-water flow, unusually deep penetration of 


Here’s an example of what can happen 
during the spring break-up season in 
permafrost country when the earth yawns. 


Angelo F. Ghiglione 


seasonal thaw, or even changes in a road surface which affect 
its heat-reflecting qualities, all result in volumetric changes 
in the permafrost foundation. 


Spring “break-up” is greatly intensified by permafrost. In 
its simplest form, break-up is the weakening of the road sur- 
face due to water trapped on frost below the surface. How- 
ever, as soon as vertical drainage is restored by thawing of the 
underlying frost, the road rapidly dries and regains stability. 
Where permafrost exists no such relief can be expected. The 
only escape for the thaw water is through evaporation or 
horizontal drainage. 

Ground temperature studies have helped to understand the 
effects of road construction on the permafrost regime. The 
value of undisturbed moss and brush corduroy as insulation 
under a road fill has been disproved. Thaw penetrates, though 
at a slower rate and with correspondingly longer periods for 
final adjustment, sometimes requiring several years. Temporary 
and light-service roads are built in this old manner at lowest 
cost, but the practice is not satisfactory for major highways 
where vertical alignment must be stabilized. 

The best designed road is one which least disturbs the dis- 
ciplines in the permafrost regime. The engineer must coop- 
erate with the forces of nature. Active construction invites 
disaster. 

Location engineers must recognize permafrost where it 
occurs and must be familiar with its classification and nature. 
It can be identified on the ground and from the air from the 
pattern of surface features—the nature of land forms, topo- 
graphic position, drainage pattern, erosion features, gully 
characteristics, timber and vegetative type and color tone. 

Locations are developed, wherever possible, on the south, 
rather than north, slopes of hills and mountain ranges. These 
slopes usually will have lighter snowfall and less permafrost, 





reducing subsequent maintenance problems of early freeze-up, 
late thaw and heaving icing conditions. Wet sidehills are 
avoided since this indicates effluent-type seepage with likely 
spalling of slopes and major slud slides, and ground icing. 
Also, the location must be sufficiently higher than the known 
stream icing elevations, marginal or crossing the line. The 
most successful location is, invariably, the one which least 
disturbs the natural drainage pattern. 


AVOID EXCAVATIONS 


Excavations in permafrost are costly and should be avoided 
because of the maintenance problems they bring—icings, 
sloughing and snowdrifts. The most satisfactory road section 
is a raised fill which least disturbs the permafrost, is above 
icing heights, and is kept relatively snow-free by the sweep of 
the winds. Minimum grades and curves are desirable in any 
road design, but critically important for safety and reduced 
maintenance in the sub-arctic where snow and ice removal 
and sanding are necessary six months of the year. 

Drainage ditches should be deep and narrow to minimize 
icing. The close, high banks and vegetation in ditch sides will 
provide considerable protection. 


It is obvious that pavement for permafrost areas must have 
flexible qualities. A rigid surfacing, unless structurally inde- 
pendent of its foundation changes, would soon deteriorate. 
Flexible pavements suffer the least damage from such deforma- 
tion, though extensive crack sealing, spot paving, and occa- 
sional leveling applications are necessary to re-establish uni- 
form grade. 

Asphaltic pavements of either road-mix, or hot plant-mix 
have proved most satisfactory. Standard design provides a 
two-inch mat of rapid-curing cutback asphalt plant-mix laid 
over a four-inch crushed rock base primed with a medium- 
curing cutback asphalt, placed over a minimum of 15-inch 
granular subbase. The relatively cold ground temperatures 
and limited curing weather in most permafrost areas make 
penetration paving difficult and unsatisfactory in many cases. 


SHORT CONSTRUCTION SEASON 


Construction generally is confined to the summer months, 
resulting in increased costs of seasonal shutdowns, loss of 
crews, and long seasons of idle equipment. Bridge work is 
frequently scheduled for winter months, providing longer con- 
tinuous employment for key personnel and permitting more 


Deep roadside drainage ditches are blasted out of solid ice. 
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HE ASPHALTS used in Alaska are predominantly 

cutbacks, received by tanker at bulk tank farms 
in Anchorage and Valdez. Prior to the highway pav- 
ing program and the installation of these tank farms 
out of road funds, all paving asphalts used in Alaska 
were delivered in drums at freight costs approximating 
300 percent of the asphalt value. The tank farms are 
capable of receiving 100,000-barrel tanker deliveries, 
and the saving in cost by handling bulk products instead 
of drums amortized the tank farm investment in a few 
years. 

Transport in Alaska from the bulk plants to the job 
sites is usually by tank truck. Contract haulers with 
insulated tanks delivered to jobs over 350 miles distance 
with a temperature drop en route of a few degrees per 
hour. Delivery to the trucks gf the bulk plant is at 
maximum safe temperature for the hauled product. 

—The Author 


efficient use of equipment. Other measures for reducing costs 
include winter camp erection, major equipment overhaul, and 
winter freighting of supplies and materials to advance con- 
struction sites while frozen rivers and swamps aid, rather than 
hinder, such operations. 


Construction, other than simple fills with borrowed ma- 
terial, requires disturbing protective ground insulation for ex- 
cavation and grading. The resulting thaw creates many 
problems. Because of the impervious permafrost below, the 
thawing wet soil is virtually suspended in water and creates 
an impenetrable mire which interferes with the operation of 
regular road-building equipment. 

Since the ice and frozen ground just beneath the wet cover 
prohibits grading operations until thawed, it is not economical 
to finish a grading project in one operation as normally would 
be expected. Stage-type construction is necessary with strip- 
ping and excavation carefully handled as natural or artificial 
thawing progresses, and subsequent reshaping of the grade 
accomplished as differential settlement occurs. 
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Stripping too far in advance of grading has resulted in 
abandonment of entire sections of road. Similarly, stripping 
wrong types of soil has also forced abandonment of sections 
of road and increased the cost of construction. 


ENGINEERING FAUX PAS 


Where such indiscriminate stripping has been permitted 
in advance of construction, subsequent thawing, drainage, and 
erosion has, in some cases, developed uncontrolled gullies. 
These gullies remain as memorials to the poor judgment of 
the engineer who made the error and frequently bears his 
name, as “John Doe's Gulch.” In some instances, the final 
road is stabilized on the adjacent thawed waste stripping piles 
which preserve the permafrost foundation in the underlying 
soil. 

By using stage-type construction, pioneer roads on final 
alignment can be pushed ahead for the purpose of opening 
up the country while adjustment is taking place in the perma- 
frost province. The road is permitted to “heal.” Slopes 
thaw back and slide. Borrow pits thaw down and dry out, 
and the permafrost beneath the road again approaches equilib- 
rium with settlement and heaving taking place in the road 
surface. 

During this period—sometimes requiring several years— 
access is provided the public at only a portion of the final 
project cost. Subsequent regrading by stages has the advan- 
tage of ready access to all areas, thawed borrowed pits, rela- 
tively dry slopes, and a greatly increasing base 

Conversely, any attempt to complete a road section to final 
design in one process (applying the active instead of the 
passive method) is costlier and requires regrading as slopes 
thaw and slough, and as permafrost adjusts with drastic 
changes in both horizontal and vertical alignment. 


IT TAKES PATIENCE 


On overlay fills of borrow it is necessary to avoid high load 
concentrations which cause “pumping.” The ever present 
water on frost aggravates such action, and silty subbase ma- 
terial may be pumped into and ruin a fill of good clean gravel. 
For this reason, specifications generally permit the resident 
engineer to limit loads and equipment sizes during construc- 
tion. Wheeled equipment of high axle load concentration 
is unsatisfactory for such construction. Rather than limited 
lifts in placing and compacting fills, it is frequently desirable 
to require heavy lifts with limited compaction. Compaction 
settlement will subsequently occur, but it is preferable to a 
fill contaminated with frost-susceptible material. Also, settle- 
ment will be of minor importance when combined with volume 
adjustments in the underlying permafrost. 

In the light of these conditions, it is preferable to delay 
final surfacing as long as economic factors will permit. Re- 
shaping, fine grading, and paving one or two years after grad- 
ing will save costly pavement removal and replacement and 
will provide a more comfortable travel surface. 

Nature yields grudgingly in the sub-arctic. But patience 
and the inexhaustible resourcefulness of man are slowly forg- 
ing a skeletal network of highways in Alaska where engineers 
are proving—with asphalt—that good paved roads over 
permafrost are economically feasible. 





When completed, in about 
1961, the  Inter-Ameri- 
can Highway will link to- 
gether all the Americas. 

















For the material used in this account of 
progress on the Inter-American Highway, the 
editors are indebted to Mr. Robert F. Mc- 
Connell, minority counsel for the Public 
Works Committee of the United States House 
of Representatives, whose report of a study 
tour of the project is the basis of this article. 
The photographs are from Mr. McConnell’s 
own personal collection and the files of the 
U. S. Bureau of Public Roads. 


The rugged Selegua Canyon in Guatemala 
has been a road-builder’s nightmare as 
slides continue to plague the engineers. 











IAVAN MIRACHE 


ROM THE SOUTHERN perimeter of Mexico to the Panama 

Canal, engineers have all but completed the herculean 
task of carving a road out of the mountainous, volcano-studded 
terrain of Central America. 

This colossal road-building project which snakes its way 
through the heart of the ancient Mayan civilization is called, 
appropriately, the Inter-American Highway. When com- 
pleted, within the next two or three years, it will make pos- 
sible an uninterrupted 3,000-mile motor trip over asphalt- 
paved roads all the way from the Rio Grande to Panama. 

The Inter-American Highway is an integral part of the 
Pan-American Highway System, a grandiose plan borne out of 
the Conference of American States held 35 years ago at San- 
tiago, Chile. Its historic origin, however, traces back to 
Charles the Fifth of Spain who, excited by reports of the 
fabulous wealth of the Incas, ordered a royal road to riches 
constructed down the Central American isthmus, from Mexico 
to South America. 


This was an undertaking that proved too much for the 
doughty Conquistadores. But 400 years later, the determined 
nations of Central America, with the help of Yankee dollars 
and engineers of the United States Bureau of Public Roads, 
are driving toward a belated realization of the Spanish king's 
dream. 

When the accelerated construction program began three 
years ago on the 1,573-mile Inter-American Highway, only 
569 miles were paved. Today, 653 miles are paved and an- 
other 747 miles are in graded “all-weather” condition—with 
base courses constructed ready for their asphaltic pavement. 
Present plans are for completion of an all-weather road the 
full length of the highway by the end of 1959, with paving 
well underway in 1960. 


Original design standards for the 1,257 miles between 
Mexico and Panama called for six inches of crushed stone 
base, topped off with two inches of plant-mix asphalt paving, 
on a 20-foot wide roadway. Special construction problems 
and a fluctuating financial situation have led to some minor 
deviations from the plan. In some local instances the en- 
gineers have had to settle for a temporary asphalt surface 
treatment on the completed base. Again, in some cases, an 
asphalt penetration macadam has been substituted for the 
plant mix. 


In short, the Inter-American Highway is a far cry from the 
modern asphalt-paved superhighway now becoming so famil- 
iar in the United States. But, when completed, it will be a 
monument to the remarkable versatility of asphalt paving 
which is equally at home in the dank Honduran mahogany 
jungles and the soaring Guatemalan altiplano. 

For the historian, archaeologist and tourist, the new road 
is truly a royal road to riches. Mexico’s section of the Pan- 
American Highway, built entirely with Mexican funds, is now 
virtually completed from border to border. Any one of three 
trunk routes will take the motorist from the United States 
border over broad asphalt-paved roads through the picturesque 
Sierra Madre to Mexico City. Beyond, along a route that once 
echoed to the tramp of the Spanish Conquistadores, another 
fine asphalt road carries the traveler to within 114 miles of 
the Guatemalan border. From here to Guatemala the road is 
under construction with controlled traffic. 

The 317-mile Guatemalan section of the Inter-American 
Highway (named the ‘Franklin D. Roosevelt Highway’) 
plunges through some of the most spectacular country in Cen- 


tral America. Here, also, the engineers have encountered 





their knottiest problems. Through the rugged El Tapon-Rio 
Selegua area, stretching for 25 miles from the Mexican border 
to near Huehuetenango, it has been a prolonged nightmare 
of earth slides, rain, and a rambunctious river. Nature, 
drowsing for centuries, was awakened violently by dynamite 
detonations and the clatter of heavy machinery. Coupled 
with the particularly unstable soil deposits that form the 
steep slopes of the Selegua canyon, these rude intrusions by 
man have created engineering problems that only patience 
and the eventual stabilization of the conditions will conquer. 


While El Tapon continues to defy the road builders, it was 
opened this year to controlled traffic subject to temporary 
stoppages by slides during the heaviest rains. 


Beyond these wild gorges, the highway climbs onto the 
beautiful Guatemalan altiplano, sometimes called the “‘Switzer- 
land of the Americas,” where some of the peaks soar to an 
elevation of more than 12,000 feet. Near Huehuetenango, 
the road skirts the restored ruins of the Zaculeu Mayan tribe, 
then winds its way into Patzicia where the first asphalt-sur- 
faced section of the Inter-American Highway is encountered, 
leading all the way into and beyond Guatemala City. 

Storied Chichicastenango dozes by the side of the road 
and from here the tourist can stray briefly to magnificent Lake 
Atitlan and its volcano-bordered shoreline, the Mayan village 
of Solola, and the ruins of Antigua, early capital of the 
republic which was destroyed by earthquake. 

Beyond Guatemala City, from Barbarena to El Salvadore, 
the road has been graded and drained and a sub-base of se- 
lected materials awaits the next step in the construction process. 
But at the border town of Asuncion Mita, the traveler again 
picks up a fully paved asphalt road which will carry him all 


Penetration macadam paving on the Nicaraguan segment of 
the Inter-American Highway is done by local contractors. 


Long sections of the Inter-American Highway are completely 
paved, like this one approaching Guatemala’s capital city. 
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the way through the 195-mile section of highway in El Sal- 
vadore which boasts some of the finest asphalt-paved roads 
in Latin America. This is a trip through the rolling hills 
to the coffee capital of El Salvadore and the country's second 
largest city, Santa Ana. 

The road sweeps around Lake Coatepeque, a peaceful body 
of water surrounded by wooded hills at the foot of the ex- 
tinct Santa Ana volcano, and on through the capital city of 
San Salvador which lies in a valley at the foot of San Salva- 
dore volcano. 

Most of the 94-mile stretch of the highway across Honduras 
is in all-weather condition, gravel surfaced, and ready for the 
plant mix asphalt paving, expected to be placed next year. 

Nicaragua is the largest of the Central American countries 
with 238 miles of Inter-American Highway, most of it asphalt- 
paved, that passes along the shores of her two great lakes, 
Managua and Nicaragua. The latter has the singular dis- 
tinction of being the only body of fresh water that contains 
sharks, a prank of nature that was played when Lake Nicar- 
agua was once an ocean bay. A prehistoric volcanic eruption 
sealed the entrance to the bay, trapping sharks, tarpon and 
swordfish which proceeded to adapt to their new environment. 


The old Spanish colonial city of Granada, founded in 1524 
on the shores of the lake, is a tourist must. Its old church 
in the central park bears the scars of rifle fire, mementos of 
the military operations of the Yankee adventurer, William 
Walker. Walker made himself president of Nicaragua in 
1856 but he was deposed a year later by a coalition of Central 
American forces, and he was executed in Honduras. 

Costa Rica, with 413 miles, has the greatest total mileage 
on the Inter-American Highway. For some 125 miles the 
road runs through the low, forest-covered hills of northern 
Guanacaste Province, a region of large cattle ranches and 
coffee and banana plantations. Then the road turns inland 
and climbs 4,000 feet in 25 miles to the central plateau where 
most of Costa Rica’s population is concentrated. About half 
this distance has been asphalt-paved and final paving is being 
pushed on the rest of the route. From San Ramon to the 
national capital of San Jose at the eastern end of the plateau, 
the highway is fully paved and runs on to Cartago with its 
true flavor of colonial Spain. 


Beyond Cartago, to the Panamanian border, the going be- 
comes progressively rougher until the traveler is balked by 
the only remaining gap in the entire route—143 impassable 


miles through rugged mountain terrain. However, grading 
and drainage work is moving along steadily and contracts 
have been let for the construction of five of the 46 bridges 
which must be completed before the motorist will have a 
free-wheeling highway from Texas to the Panama Canal. 

When fully paved, probably about 1961, the Pan-American 
Highway, including the Inter-American leg, will represent a 
3,000-mile adventure on the old reliable pavement with only 
Panama departing from the asphalt formula. In time, of 
course, Panama will fall back on versatile asphalt resurfacing 
and all the Americas will be tied together with a single, 
continuous ribbon of asphalt smoothness. 
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PUTS A SHOULDER TO THE WHEEL 


CaaS roadbuilders have long recognized the impor- 

tance of adequate shoulder construction for safety and 
lower roadside maintenance. For more than a quarter of a cen- 
tury they have full-dressed their fine highways with a variety of 
shoulder improvements, from simple asphalt spray applica- 
tions to hot-mix paving. 


In the early days, shoulder treatment was intended primarily 
to prevent the loss of shoulder material, which often resulted 
in dangerous drop-offs at the pavement edge, and to eliminate 
the dust nuisance caused by motorists driving onto the shoul- 
ders. This treatment usually consisted of a simple application 
of liquid asphalt to the existing native soil. 


In recent years, however, paving engineers have developed 
this long-neglected phase of road construction to the stage 
where an adequately designed and constructed shoulder serves 
several purposes. These include safe and full use of traffic 
lanes; an important adjunct to the drainage system; a hard- 
surfaced area for emergency parking; and not least of all, 
reduced roadside maintenance. 


California design standards now provide two basic shoulder 
sections: (1) the all-paved structural section for heavy-duty 
highways with both high quality base and surfacing for the 
full width of the roadway; and (2) the light-duty shoulder 
section, which has either poorer quality or lesser thickness 
of base material. In both cases the asphalt pavement is ex- 
tended for the full width of the shoulder. 


California’s flexible pavement design is based on data 
obtained by a test road constructed and tested to destruction 
from 1940 to 1946. Modifications have been incorporated 
as indicated by pavement performance since that time. 


CONFIRMED BY WASHO TEST 


To evaluate support strength of the native soil, California 
engineers use the R-value determined with the Hveem 
stabilometer. The California design method incorporates the 
surcharge effect of the pavement in resisting displacement of 
the supporting soil under pavement loads. Based on this 
analysis, shoulder paving permits the use of thinner pave- 
ment sections without edge failures. Data obtained by the 
WASHO Test Road confirms the value of shoulder paving 
and, in this respect, substantiates the California design method. 


The first section, including the construction of both base 
and surfacing on the shoulders, was built in 1936 on the 
Redwood Highway, just north of Willits in Mendocino 
County. The work was pioneered by J. W. Vickrey, a dis- 
trict enginner at the time and now Deputy State Highway 
Engineer in Sacramento. Engineers recall that this section 
was once known as the “Arizona Section,” which suggests 
the possibility that the design may have originated in Arizona. 





OR TWENTY YEARS, two and one half inches of cold 

mix asphalt pavement have carried millions of motorists, 
safely and smoothly, along the spine of the storied Blue Ridge 
Mountains of Virginia. 

But last month, an 11.23-mile section of the Skyline Drive 
was given a well-deserved face lifting with a thin sheath of 
hot-mix silica sand paving. And so, the old gives way to the 
new, but in the best tradition of asphalt paving, twenty years 
of rugged duty were not casually written off the books. The 
old pavement has become the base of a new surface, just two 
inches thick but incorporating two decades of progress in 
asphalt technology. 


This particular section of the 96-mile Skyline Drive lies 
midway along the winding road that overlooks some of the 
most magnificent scenery in the United States, threading its 
way through the Shenandoah National Park to link up with 
the asphalt-paved Blue Ridge Parkway which pushes its way 
south into the Great Smokies. 

The decision to build the road was born out of The Great 
Depression in 1930. This national economic disaster struck 
with special force in the valleys of the Blue Ridge because it 
was coupled with a drought that threatened to wipe out the 
dairy herds which graze in the lowlands. 

And so, to provide employment in the stricken area, the 
National Park Service launched surveys in January of 1931. 
Another reason was to open, as soon as possible, the new 
Shenandoah National Park to the people of America. 

Grading was completed during the fall of 1932 and a 
traffic-bound stone base was laid the following year. But a 
series of misadventures, precipitated by opening the road to 
traffic prematurely under pressure from a clamoring public, 
stalled completion of the cold-mix paving until 1938. 


Actually, a road-mix pavement was laid in the summer of 
1935, but under extremely heavy tourist traffic during the 
summer and fall of 1936 and a brutally severe winter that 
followed, the relatively thin pavement developed failures. 
This early pavement consisted of a stone base compacted to an 
average depth of 3.9 inches with a road-mix surface of 1.5 
inches and a thin surface treatment of one-third of a gallon of 
RC-1 and fifty pounds of limestone chips. 

It was decided to place two inches of cold asphalt plant mix 
over this original pavement to give it added muscle, and bids 
were opened in June, 1937. But these bids were rejected and 
final surfacing was postponed for another year. 


Meanwhile, another heavy tourist season and a second harsh 
winter at the 3,000-foot level caused some base failures which 
were repaired with a slurry base. Then 17,483 tons of cold 
asphalt plant mix were placed in two courses—165 pounds 
per square yard for the bottom course and 81 pounds per 
square yard for the wearing course, along with six pounds of 
top dressing for an overall thickness of 21/, inches. 

This was the pavement which was destined to endure 
through two decades of traffic and exposure to the savage 
winter storms that snarl across the Alleghany range. 


Time, nature and the inexorable rise in traffic volume caught 
up with the old pavement this year. Base saturation and fill 
settlement had created some “thank-you-ma’ms’’ at sev- 
eral locations. It was decided to iron out the rough spots 
and top it off with a silica sand hot mixture, the sandpaper- 
textured pavement which has performed so valiantly for the 
Virginia State Highway Department. 








Silica sand is, in effect, a manufactured sand, to distinguish 
it from natural sand. It is a sharp, angular sand produced 
by crushing field stone, and provides a long-wearing, highly 
skid resistant surface. It was used in the following gradation: 


Screen Size Percent Passing 
No. 4 100 
No. 10 95-100 
No. 40 40-95 
No. 80 12-30 
No. 200 2-8 


It was applied in mixture with 8.5 percent asphalt at a rate 
of 30 pounds per square yard. Previously, a binder course 
of about 1.7 inches in thickness was laid after correcting faulty 
base conditions. 


Both binder and surface mix were trucked up the steep 
slopes of the mountains from a portable batch type plant 
erected at a quarry site in Elkton, 25 miles away. Fed by a 
fleet of 33 trucks, the pavers averaged five hundred tons a 
day, ranging up to as high as eight hundred tons. 

Total cost of the resurfacing project was $16,000 per mile, 
or about $1.00 per square yard. The 16,500 tons of binder 
mix was furnished at $8.74 per ton and the 2500 tons of 
sand mix was contracted at $11.77 per ton. An additional 
two hundred tons of hot mix were required for patching. 


As the first frost set the Blue Ridge Mountains ablaze with 
autumn glory and weekend motorists began swarming up from 
the valleys of the Shenandoah and the Potomac, the old road 
that swoops and dips from peak to peak between Crescent 
Rock Overlook and Hazeltop was all dressed up in a new top 
coat—safer, smoother, wider and sturdier than before. 















Germany Uses Asphalt 
To Save Her Autobahns 


Ge LIKE GERMANY'S highway engineers have come to 
the conclusion that Hitler was wrong again. His proud 
Autobahnen—a network of concrete highways that was one 
of the engineering marvels of its day—is going the way of 
all slab pavements. Asphalt resurfacing is taking over. 

the Germans aren't satisfied to use the frac- 
tured and spalling slabs as a rigid base for a hot-mix overlay. 
They like full flexibility in their flexible pavements, and that 


i 


spray, then four inches of levelling course were laid in two 
lifts. This material was hand-laid and vibrated into the in- 
terstices before rolling. 


A binder course of 3.35 inches was laid in two lifts also, 
the second applied by drag machine moving on rails. Then 
the road was opened to traffic for more than two months 
in midsummer for additional compaction under traffic. In 
later work, a slurry seal was added to prevent summer rains 
from permeating the open binder course. 

After full compaction through the hot summer, a 1.5-inch 
asphalt mastic surface course was laid. A of crushed 
stone was applied on the mix and embedded with a spiked 
roller (also drawn on rails) which gave the finished surface 
a waffle-weave effect for greater skid resistance. 

At a cost of approximately thirty marks ($7) per square 
yard, the Germans are performing a total salvage operation on 
their superhighways with asphalt overlay, as compared with 
the $10-per-square-yard cost of slab replacement. 
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NEW BERKELEY 


A handsome bronze replica of The Asphalt Institute seal adorns 
the wall of the new Pacific Coast division offices at Berkeley. 
Here President J. E. Buchanan (left) pauses to admire the seal 
with E. J. Barnes, executive vice president of MacMillian Pe- 
troleum Corporation and division vice president of the Institute, 
and B. A. Vallerga, Pacific Coast Division Managing Engineer. 


Construction 


Ahead 


S THIS ISSUE of the Quarterly was being tucked into 
bed, the Army's Corps of Engineers were wheeling the 
big test equipment over a test section of asphaltic concrete run- 
way pavement at the Columbus Air Force Base in Mississippi. 
Although hampered by almost incessant rains since early last 
spring, the Corps finally completed construction as the summer 
waned on an experimental test section of runway incorporating 
design changes suggested by laboratory tests at the Corps’ 
Flexible Pavements Branch at Vicksburg. With the help of 
our District Engineer at New Orleans, Charles McKeogh, we 
will review this construction project in our January issue. 
And while we're at it, let's not overlook the civil airports. 
For example, asphalt paving has been specified for the new 
construction at Philadelphia's great International Airport and, 
in January, we'll find out why. 
Meanwhile, the historic Federal-Aid Highway Program is 
beginning to highball. From the green hills of Vermont to 
endless brown plains of Texas modern heavy-duty asphalt pav- 
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OFFICE DEDICATED 


A SAN FRANCISCO ten: 1931, the Pacific Coast di- 
vision of The As; i.ute has moved into its own 
modernistic headquarters building at Berkeley, California. 

The new offices at 810 University Avenue were dedicated 
August 12 with a luncheon at a Berkeley restaurant, attended 
by management and technical representatives of the division 
member companies and local engineering and civic leaders. 
In his luncheon address, Institute President J. E. Buchanan 
cited the tremendous growth of the asphalt industry in the 
past decade and said, “This new building marks the confi- 
dence of the petroleum industry in its very versatile prod- 
We ees. 

The new structure features a spacious reception foyer and 
an attractive conference room. Division Managing Engineer 
B. A. Vallerga, Division Paving Engineer Vaughn Marker 
and Office Engineer C. J. Van Til have their offices in the 
Berkeley headquarters from where engineering advisory oper- 
ations are directed in the five Western states of Oregon, Wash- 
ington, California, Nevada, and Arizona. The division also 
maintains four district engineering offices at Seattle, Portland, 
Sacramento and Los Angeles. 

When the Pacific Coast division of The Asphalt Institute 
was formed in 1931, volume of asphalt production on the 
West Coast was about 400,000 tons annually. Today this 
volume exceeds 2.5 million tons per year and is rising steadily 


ing is giving America more miles of better highway for her 
dollar and, just to prove it, we'll examine a couple of typical 
projects. Vermont's first Interstate project has started creep- 
ing up through the Connecticut River valley and it will be 
asphalt-paved, of course. Those shrewd New England Yankees 
don’t lay out a dollar unless they're getting $1.02 in value. 

On the other hand, Texans have a reputation for being 
pretty fast on the draw when they're reaching for their wallets. 
But Texans also demand the best their money can buy, and 
that’s why they just recently invested in a good, solid stretch 
of modern asphalt pavement on Interstate 35 in Travis County, 
and another on I-Road 81 in McLennan County. We'll have 
the full box-score in the January Quarterly. 

But asphalt paving isn’t just an exercise in structural design; 
it’s an engineering principle. It's a fluid and versatile form 
of engineering expression, and to show you what we mean, 
Mr. H. L. Lehmann, Testing and Research Engineer for the 
Louisiana State Department of Highways, will tell how they 
pushed a road through swamp in Cameron Parish by wrapping 
the subbase in a waterproof asphalt membrane. 


New asphalt-paved Texas Interstate highway 





THE ASPHALT INSTITUTE 


DIVISION 1—ATLANTIC-GULF 


NEW YORK 20, N. Y.—1270 Avenue of the Americas 
New York City. Long Island and New Jersey 


BOSTON 16, MASSACHUSETTS—419 Boylston Street 
Connecticut, Maine, Massachusetts, New Hamp- 
shire, Rhode Island, Vermont 


ALBANY 7, NEW YORK—11 North Pearl Street 
a Se State (except New York City and Long 
Island) 


EE, PENNSYLVANIA—800 North Second 
treet 
Delaware, Pennsylvania 


RICHMOND 19, VIRGINIA—Travelers Buildin 
District of Columbia, Maryland, North = 
Virginia 

ATLANTA 9, GEORGIA—881 Peachtree Street N.E. 
Florida, Georgia, South Carolina 

MONTGOMERY 4, ALABAMA—79 Commerce Street 
Alabama, Tennessee 


NEW ORLEANS 18, LOUISIANA—Maison Blanche 
Building 
Lovisiana, Mississippi 


ALLIED MATERIALS CORPORATION 
Oklahoma City, Oklahoma 

AMERICAN BITUMULS & ASPHALT COMPANY 
San Francisco, California 
Baltimore, Maryland 

AMERICAN PETROFINA COMPANY OF TEXAS 

Division of American Pe ina, Inc. 

Dalios, Texas 

ANDERSON-PRICHARD OIL CORPORATION 
Oklahoma City, Oklahoma 

ASHLAND OIL & REFINING COMPANY 
Ashland, Kentucky 

THE ATLANTIC REFINING COMPANY 
Philadelphia, Pennsylvania 

BATZER OIL CORPORATION 
Lovell, Wyoming 

BERRY ASPHALT COMPANY 
Magnolia, Arkansas 

BERRY REFINING COMPANY 
Chicago, Illinois 

BRITISH AMERICAN Olt CO. LTD. 
Toronto, Ontario, Canada 

BRITISH PETROLEUM COMPANY LTD. 
London, England 

BYERLYTE CORPORATION 
Cleveland, Ohio 

THE CARTER OIL COMPANY 
Billings, Montana 

CITIES SERVICE OIL COMPANY (PA.) 
New York, N. Y. 

COL-TEX REFINING COMPANY 
Big Spring, Texas 

COSDEN PETROLEUM CORPORATION 
Big Spring, Texas 

DERBY REFINING COMPANY 
Wichita, Kansas 

DOUGLAS OIL CO. OF CALIFORNIA 
Los Angeles, California 

D-X SUNRAY OIL COMPANY 
Tulsa, Oklahoma 


EXECUTIVE OFFICES AND LABORATORIES 
Asphalt Institute Building 
Campus—University of Maryland 


College Park, Maryland 


INSTITUTE ENGINEERING OFFICES 


DIVISION II—OHIO VALLEY-GREAT LAKES 


COLUMBUS 15, OHIO—Neil House 
Indiana, Kentucky, Michigan, Ohio, West Virginia 

LANSING 16, MICHIGAN—109 West Michigan Avenve 
Michigan, Northern Indiana 

LOUISVILLE 7, KENTUCKY—4050 Westport Road 
Kentucky, Southern Indiana 


DIVISION III—MIDWEST 


ST. PAUL 4, MINNESOTA—1951 University Ave. 
lowa, Minnesota, North Dakota, South Dakota 


CHICAGO 39, ILLINOIS—6261 West Grand Avenue 
Wisconsin and Metropolitan Chicago 


SPRINGFIELD, ILLINOIS—260612 South Sixth Street 


Illinois 


KANSAS CITY 3, KANSAS—2500 Johnson Drive 
Kansas, Missouri, Eastern Nebraska 
DENVER 2, COLORADO—1031 15th Street 


Colorado, Idaho, Montana, Western Nebraska, 
Utah, Wyoming 


MEMBERS OF THE ASPHALT INSTITUTE 


EDGINGTON OIL REFINERIES, INC. 
long Beach, California 
EMPIRE PETROLEUM COMPANY 
Denver, Colorado 
Sheboygan, Wisconsin 
EMPIRE STATE OIL COMPANY 
Thermopolis, Wyoming 
ENVOY PETROLEUM COMPANY 
Long Beach, California 
ESSO STANDARD OIL COMPANY 
New York, N. Y. 
FARMERS UNION CENTRAL EXCHANGE, INC. 
Billings, Montana 
GENERAL ASPHALTS, INC. 
Oklahoma City, Okla. 
GOLDEN BEAR OIL COMPANY 
los Angeles, California 
GREAT NORTHERN OlL CO. 
St. Paul, Minnesota 
HUNT OIL COMPANY 
Dallas, Texas 
HUSKY OIL COMPANY 
Cody, Wyoming 
HUSKY OIL & REFINING LTD. 
Calgary, Alberta, Canada 
IMPERIAL OIL LIMITED 
Toronto, Ontario, Canada 
LEONARD REFINERIES, INC. 
Alma, Michigan 
LION OIL COMPANY 
A Division of Monsanto Chemical Company 
El Dorado, Arkansas 
MACMILLAN PETROLEUM CORPORATION 
El Dorado, Arkansas 
los Angeles, California 
MALCO REFINERIES, INC. 
Roswell, New Mexico 
MONARCH REFINERIES, INC. 
Oklahoma City, Oklahoma 
NORTHWESTERN REFINING COMPANY 
St. Paul Park, Minnesota 


DIVISION 1V—SOUTHWEST 


DALLAS 6, TEXAS—Meadows Building 
New Mexico, Oklahoma, Texas, Arkansas 


AUSTIN 1, TEXAS—Perry-Brooks Building 
Texas 


OKLAHOMA CITY 2, OKLAHOMA—Republic Building 
Okla . Arkansas 

SANTA FE, NEW MEXICO—10 Radio Plaza 
New Mexico, Western Texas 


® DIVISION V—PACIFIC COAST 


BERKELEY 10, CALIFORNIA—810 University Ave. 
Arizona, California, Nevada, Oregon, Washington 


a ANGELES 17, CALIFORNIA—1709 West Eighth 


treet 
Arizona, Southern California 
SEATTLE 1, WASHINGTON—White-Henry-Stuart 
Building 
Washington 


SACRAMENTO 14, CALIFORNIA—Forum Building 
Central California, Northern California, Nevada 


PORTLAND 1, OREGON—2035 S.W. 58th Avenue 
Oregon 


A. B. NYNAS-PETROLEUM 
Nynashamn, Sweden 
PHILLIPS PETROLEUM COMPANY 
Bartlesville, Oklahoma 
RAFFINERIE BELGE DE PETROLES, S.A 
Antwerp, Belgium 
RICHFIELD OIL CORPORATION 
los Angeles, California 
ROYALITE OIL COMPANY, LIMITED 
Calgary, Alberta, Canada 
JEFF P. ROYDER 
Houston, Texas 
SHELL OIL COMPANY 
New York, N. Y. 
San Francisco, California 
SHELL OIL COMPANY OF CANADA, LTD 
Toronto, Ontario, Canada 
SHELL PETROLEUM COMPANY, LTD. 
London, England 
SINCLAIR REFINING COMPANY 
New York, N. Y. 
SOCONY MOBIL OIL COMPANY, INC. 
New York, N. Y. 
THE SOUTHLAND COMPANY 
Yazoo City, Mississippi 
STANDARD Oil COMPANY 
OF BRITISH COLUMBIA, LTD. 
Vancouver, B. C., Canada 


THE STANDARD Oj. COMPANY 
(An Ohio Corporation) 


Cleveland, Ohio 

SUN OIL COMPANY 
Philadelphia, Pennsylvania 

UNION OIL COMPANY OF CALIFORNIA 
Los Angeles, California 

WILSHIRE OIL COMPANY OF CALIFORNIA 
los Angeles, California 


WITCO CHEMICAL COMPANY 
Pioneer Products Division 


New York, N. Y. 


Printed in the U.S.A. 








